A small 44.9 hectare wetland in Southern Wisconsin was monitored to determine its characteristics in terms of hydrology, hydraulics and sediment transport. Peak flowrates were observed to be attenuated by the wetland for storms up to a 1.5 year recurrence interval. Wetland inundation calculated from the HECRAS model, indicated that the wetland experienced a 15% inundation during baseflow, and 60% inundation during the largest observed event. The sediment and phosphorous (P) analysis for the wetland area indicated that the wetland served as a sediment and P sink during small events, but tended to serve a sediment and P source during larger events. The total sediment budget indicated a large removal of sediment from the wetland, and the total P budget for the season was near zero.
Introduction
Wetlands are often imputed to provide services to society, and are often referred to as wetland "functions." Among these are hydrologic and water quality functions among others (Brinson et al 1995 , NWPF 1988 . Through the temporary storage of storm runoff, wetlands can reduce flood peaks with varying effectiveness (Bullock and Acreman 2003) . Storage of stormflow also enables wetlands to retain sediment and associated nutrients, such as phosphorous. Although the fact of wetland functions is generally accepted, quantification has proven difficult.
Numerous studies support the theory that wetlands serve to trap sediments and nutrients (Cooper et al 1987 , Craft and Casey 2000 , Hupp and Bazemore 1993 , Johnston 1984 , Johnston, 1991 , Kleiss 1996 , Lowrance 1986 , Mitsch et al 1979 , Wilson 2005 . However, it has also been observed that resuspension of sediments during individual storm events can transform wetlands into sediment sources (Jordan 2003 , Kleiss 1996 , Phillips 1989 , Wilson 2005 ).
This paper reports on a study of a degraded wetland in a predominately agricultural watershed in southern Wisconsin. The goal of the study was to quantify the hydrologic and water quality function of this wetland through the use of both measurements and modeling. Additional information on the project can be found in Rogers (2006) and Hoffman et al (2007) .
Site Overview
The Upper Dorn Creek Wetland is located between the Town of Waunakee and City of Middleton, Wisconsin. The total wetland area is approximately 44.9 hectares, and is classified as a shallow marsh, but some areas are sedge meadow to mesic prairie (Eggers and Reed 1997) . Major portions of the wetland are covered by Reed Canary Grass, a non-native invasive species. Several major agricultural channels have been cut into the wetland to provide drainage, and these channels play a significant role in the hydrologic and water quality function of the wetland. The watersheds surrounding the study area are shown in Figure 1 . The physical characteristics of the wetland are shown below in 
Methods and Instrumentation
Four gauging stations (1-4) were set up along Dorn Creek as shown in Figure 1 between March and September 2006. Two gauges were located upstream of the wetland (1 and 2), and two gauges were located downstream of the wetland (3 and 4). Table 2 lists the contributing watersheds and instrumentation for each gauge. Precipitation and weather data were determined from a weather gauge close to the site (WU 2006 A HECRAS (USACE Hydrologic Engineering Center River Analysis System) (v.3.1.1) model was developed of the system using a combination of LIDAR (Light Detection and Ranging) topographic data and site surveyed data. Manning's n roughness values were determined based on measured values for the main channel at gauging stations, and published values. The model was run under unsteady conditions using flowrates for each observed event to determine extent of flooding.
The water level at each site was monitored using the instrumentation listed in Table 2 . Based on measurements of streamflow using calibrated electromagnetic current meters (ECM 201) at 7 times during the study, rating curves were developed for each gauging stations. The HECRAS hydraulic model of the system was used to generate rating curves for flows higher than measured. These two curves allowed for conversion of measured water levels to flowrate.
The ISCO 6712 samplers were programmed to collect stormflow samples. Once retrieved, these samples were analyzed for total sediment by direct filtration using Whatman Nuclepore Polycarbonate membrane filters, and a Sequoia Laser In-Situ Scattering and Transmissometry (LISST) model 100X. Phosphorous (P) was measured, after a persulfate digestion (APHA, 1992) , in all neutralized P aliquots using the method of Murphy and Riley (1962) . Analysis of the total sediment budget for the wetland system was based on a mass balance of sediment (S). Total stormflow volume and sediment transport past Gauges 2 and 3 was known. Additional sediment input from the local Watershed D was determined by assuming a similar runoff coefficient and sediment yield as Watershed C.
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Results and Discussion
Between March and September 2006, eleven major storm events were recorded. The results of rainfall, and measured peak flowrates are shown on Figure 2 . Based on analysis by several methods, the largest observed event (Event 6) was estimated to have a 1.5-year recurrence interval (Walker and Krug 2003, Huff and Angel 1992) . It is clear from Figure 2 that the wetland reduces peak flowrates for the larger observed events, but flowrates increase within the wetland for smaller events. However, an analysis of the peak flowrates (Q) normalized by the total storm volume (V) indicated that there was a peak reduction for all events within the wetland. The results of the HECRAS hydraulic modeling indicate that the wetland is inundated 15% at baseflow conditions. For the largest observed event, results indicate the wetland was 60% inundated.
The results of the sediment analysis are presented in Table 3 . These results indicate that the wetland was trapping sediment during small events, but large amounts of erosion occurred during larger events. The total sediment balance indicates a net loss of 156,607 kg of sediment. Sediment rating curves of the site were compiled from the flowrate and sediment transport rate data. These data show a strong correlation, with a relatively low variability. These results indicate that sediment transport within the wetland is strongly controlled by the sediment capacity and not sediment availability. The sediment transport rate Q s (kg/hr) can be related to flowrate Q (m 3 /s) at the wetland outlet by: Q s = 3519*Q 2.35 Table 4 shows the phosphorous budget results of the 2006 season (Hoffman et al 2007 to be published) . These data indicate that the wetland seemed more apt to act as a phosphorous sink during small events, but acted more as a P source during larger events. The total phosphorous budget for the season is 17.3 kg deposition, which is close to a net balance. 
Conclusion
The results of the study indicate several characteristics of wetland function. Peak flowrates were observed to be attenuated by the wetland for storms up to a 1.5 year recurrence interval. Wetland inundation calculated from the HECRAS model, indicated that the wetland experienced a 15% inundation during baseflow, and 60% inundation during the largest observed event (1.5-year recurrence). The sediment analysis for the wetland area indicated that the wetland served as a sediment and phosphorous sink during small events, but tended to serve a sediment and phosphorous source during larger events. The total sediment budget indicated a large export of sediment from the wetland, and the total phosphorous budget for the season was near zero.
